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Quantity 


Reference 
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Part Number 
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4 


C3 ( C52,C108 ( C110 


4.7uF 


T4 9 1 A4 75 K006 AS 


ivuVlu 1 


2 


26 


051,054.057,058,060.061. 


0.1 uF 


GRM39 Y5V1 0470 1 fi 


mil i r^f^ 

iVlUl did 






067,068,069,077,079.080. 












081 ,083.089,090,09 1 ,C1 1 1 , 












011 2,01 1 3,C1 1 4.C1 1 5.C1 1 6, 












01 17,0118,01 19 








3 


1 


C55 


DNP 


T491A475K006AS 


KEMET 


4 


8 


C56,C59 ( C78.C82.C99.C101. 


O.OIuF 


GRM39X7R103K050 


Murata 






C103.C104 








S 


8 


C62,C63 ( C66,C73.C84.C85. 


1uF 


GRM40Y5V105Z016 


Murata 






C88.C95 








= 6 


4 


064,075.086,097 


120pF 


GRM39COG121J050 


Murata 


:7 


2 


C65.C87 


180pF 


GRM39COG181J050 


Murata 


:;8 


2 


C70.C92 


390pF 


GRM39COG391J050 


Murata 




2 


C71.C93 


470pF 


GRM39COG471J050 


Murata 


::io 


2 


072,094 


DNP 


GRM40Y5V105Z016 


Murata 




2 


C74.C96 


82pF 


GRM39COG820J050 


Murata 


!f * 


2 


C100.C106 


DNP 


DNP 


Murata 


f ,3 
U 


2 
2 


C1 05,01 02 
D3,D1 


1000pF 
BAW56WT1 


GRM39COG102K050 


Murata 


15 
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2 
1 


D4.D2 " 
JP1 


BAV70LT1 
HEADER 7X2 


BAW56WT1 
BAV70LT1 


Motorola 

Motorola 


p 17 


9 


Jl.JS.JS.^.jg.JIO.JH. 
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82MMCX 


FTSH-107-02-L-D 
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Samtec 
Suhner 


i8 
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29 
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33 
"4 
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2 
2 
2 
2 
2 
4 
4 
4 
2 
4 
8 

4 

6 
4 
2 
2 
4 


L1 

L23.L28 
L29.L24 
L30.L25 
L26.L31 
L32.L27 

Q1.Q5.Q10.Q14 
Q2,Q4,Q12,Q13 
Q3.Q7.Q11.Q16 
Q17.Q8 

R19.R20.R21.R83 

R23,R26.R34,R45,R52 t R57, 

R63.R74 

R24.R27.R53.R58 

R25,R28,R47,R54,R59,R76 

R29,R30,R55,R56 

R32.R61 

R33.R62 

R35.R46.R64.R75 


BLM11A121S 

2.2uH 

1uH 

680nH 

1.8uH 

390nH 

SD404CY 

BFM505 

SD213 

BFR520 

0 

33K 

475 

402 

221 

200 

33.2K 

68.1 


BLM11A121S 

LQG21N2R2K10 

LQG21N1ROK10 

LQG21NR68K10 

LQG21N1R8K10 

LQG21NR39K10 

SD404CY 

BFM505 

SD213 

BFR520 

ERJ3GSY0R00 

ERJ3GSYJ333 

ERJ3EKF4750 
ERJ3EKF4020 
ERJ3EKF2210 
ERJ3GSYJ201 
ERJ3GSYJ333 
ERJ3EKF68R1 


Murata 
Murata 
Murata 
Murata 
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Calogic 

Philips 

Panasonic 
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Panasonic 
Panasonic 
Panasonic 
Panasonic 
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49.9 
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Panasonic 
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Panasonic 
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2 
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National Semiconductor 
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Analog Devices 
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AD1582 
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Analog Devices 


54 




U43 


TK11235AMTL 


TK11235BM 


Toko 


55- 












si*. p 85 



Jo— 



» 



81 



tl 



it 



H( — 1> 



52 



^l — t> 

Hi 

— t> 



Si! 



K-t> 
■0 



( 



J. 



I Si 



69 



55 



88 8) 



6$ 



6fi 



82 ! 
8l 



"V! 



is 




IS 



8=Jo 



29 

8$ 



5^ 



jj 



-u ~ 

18 



jj « 



si 

I — IH> 
si tt 



33 



88 



iB 8> 



8=1=1 



jj 



85 



55 



89 
Si 



si 



-IH>~ 
8: ! 8^> 



-r-T-rHH-t> 



si t| 



^•JU* .1. 




T 



in 



31 • 



5 



25 



1 3 



■ nHH-t> 



8 T*sh 5 J 8> 



si 




Bill Of Materials 



Hem 


Quantity 


Reference 


Part 


Part Number 


Manufacturer 














1 


3 


C3,C52 f C55 


4.7uF 


T491A475K006AS 


KEMET 


2 


26 


C51.C54.C57.C58.C60.C61, 


0.1uF 


GRM39Y5V104Z016 


Murata 






C67 ( C68 ( C69 ( C77.C79.C80. 








- 




C81 ,C83,C89.C90,O91 ,C 1 1 1 , 












C1 12.01 13.C1 14.C115.C1 16. 












C117.C118.C119 








3 


8 


056,059,078,082.099.0101, 


0.01uF 


GRM39X7R103K050 


Murata 






C103.C104 








4 


10 


062,063,066,072,073,084, 


1uF 


GRM40Y5V105Z016 


Murata 






085,088,094,095 








5 


4 


C64,C75,C86,C97 


120pF 


GRM39COG121J050 


Murata 


_ 6 


2 


C87.C65 


180pF 


GRM39COG181J050 


Murata 


ll 


2 


C70.C92 


390pF 


GRM39COG391J050 


Murata 


: 8 


2 


C71.C93 


470pF 


GRM39COG471J050 


Murata 


9 


2 


C96.C74 


82pF 


GRM39COG820J050 


Murata 


- 10 


5 


0100,0102,0105,0106,0107 


100pF 


GRM39COG101K050 


Murata 


?"1 


1 


C108 


1uF 








1. 


C110 


4.7uF 






Ji3 


2 


D3.D1 


BAW56WT1 


BAW56WT1 


Motorola 


14 


2 


D4.D2 


BAV70LT1 


BAV70LT1 


Motorola 


15 


2 


JP2.JP1 


HEADER 7X2 






= 16 


6 


J1 f J3 f J5 ( J7 # J10,J11 


82MMCX 


142-0701-231 


Johnson 


» 17 


1 


J9 


82MMCX 


82MMCX-50-0-1 


Suhner 


= 18 


1 


L1 


BLM11A121S 


BLM11A121S 


Murata 


^ 19 


2 


L28.L23 


2.2uH 


LQG21N2R2K10 


Murata 


]20 


2 


L24.L29 


1uH 


LQG21N1R0K10 


Murata 


]21 


2 


L30.L25 


680nH 


LQG21NR68K10 


Murata 


22 


2 


L26.L31 


1.8uH 


LQG21N1R8K10 


Murata 


23 


2 


L27.L32 


390nH 


LQG21NR39K10 


Murata 


24 


4 


01,05,010,014 


SD404CY 


SD404CY 


Calogic 


25 


4 


Q2,Q4,Q12.Q13 


BFM505 


BFM505 


Philips 


26 


4 


Q3.Q7.Q11.Q16 


SD213 


SD213 


Calogic 


27 


2 


Q17.Q8 


BFR520 


BFR505 


Philips 


28 


5 


R19,R20 f R21,R171,R173 


0 






29 


8 


R23 I R26 f R34.R45 l R52 ( R57. 


33K 


ERJ3GSYJ333 


Panasonic 






R63.R74 








30 


4 


R24.R27.R53.R58 


475 


ERJ3EKF4750 


Panasonic 


31 


6 


R25 t R28 t R47,R54,R59,R76 


402 


ERJ3EKF4020 


Panasonic 


32 


4 


R29,R30 I R55,R56 


221 


ERJ3EKF2210 


Panasonic 


33 


2 


R32.R61 


200 


ERJ3GSYJ201 


Panasonic 


34 


2 


R33.R62 


33.2K 


ERJ3GSYJ333 


Panasonic 




4 


R35.R46.R64.R75 


68.1 


ERJ3EKF68R1 


Panasonic 




2 


R36.R65 


200 


ERJ3EKF2000 


Panasonic 




137 


2 


R66 R37 


49.9 


ERJ3EKF49R9 


Panasonic 


8 


6 


R40 R68 R78.R79.R80.R89 


1K 


ERJ3EKF1001 


Panasonic 


39 


2 


R42.R71 


62 


ERJ3GSYJ620 


Panasonic 


40 


2 


R43.R72 


162 


ERJ3EKF6810 


Panasonic 


41 


2 


R44.R73 


49.9 


ERJ3EKF1001 


Panasonic 


42 


2 


R77.R48 


33 


ERJ3GSYJ330 


Panasonic 


43 


4 


R81.R82.R85.R87 


2K 


ERJ3EKF2001 


Panasonic 


44 


1 


R83 


0 


ERJGSY0R00 


Panasonic 


45 


1 


R84 


1.1K 


ERJ3EKF2001 


Panasonic 


46 


1 


R88 


15K 


ERJ3EKF1502 


Panasonic 


47 


1 


R90 


10K 


ERJ3EKF1002 


Panasonic 


48 


2 


R91.R92 


100 


ERJ3EKF1000 


Panasonic 


49 


6 


R164,R165.R166 I R167,R168 ( 


TBD 










R169 








50 


2 


R170.R172 


OPEN 






51 


6 


TP1 .TP2.TP3.TP4.TP5.TP6 


TP-105-01-00 






52 


2 


U42.U6 


NC7S04M5 




National Semiconductor 


53 


1 


U7 


AD8032AR 


AD8032AR 


Analog Devices 


54 


1 


U8 


AD1582 


AD1582 


Analog Devices 


55 


1 


U9 


AD605AR 


AD605AR 


Analog Devices 


56 


1 


U43 


TK11235AMTL 


TK11235AMTL 


Toko 




T5 si Hhr^r|> 




Pagel 





Item 


Quantity 


Reference 


Part 


Part Number 


Manufacturer 


















1 


10 


C/K7 ( C/R15 l C16 i C17 f C18 f 


0.1uF 


GRM39 Y5V1 04Z0 1 6 


Murata 








C19 t C21 f C22,C23,C24 










z 


D 


01,03,06,08,09,012 


22pF 


GRM39COG220J050 


Murata 




3 


3 


^^^^ ^ ^ ^ 

02,04.011 


0.1uF 


GRM39X7R104K016 


Murata 




4 


2 


C5,C15 


47pF 


GRM39COG470J050 


Murata 




5 


2 


C10.C7 


1000pF 


GRM39X7R102K050 


Murata 




6 


1 


013 


100pF 


GRM39X7R101J050 


Murata 




7 


1 


C14 


3pF 


GRM40COG030B50V 


Murata 




8 


2 


C20.C25 
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GRM40Y5V105Z016 


Murata 
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L 
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TOKO 




14 


1 


L5 


15nH 


LL2012FH15NJ 


TOKO 




15 


1 


L6 


DNP 


DNP 


TOKO 




16 


2 


Q1.Q2 


BFR520 


BFR520 
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2K 
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Panasonic 
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R2 


51 


ERJ3GSYJ510 
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10 
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U1 


D2D V4 


D2D V4 


Parker Vision 
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U2 


1X603 


1X603 


Anaren 
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U3 


AD8032AR 


AD8032AR 


Analog Devices 
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Bill Of Materials 
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Quantity 


Reference 


Part 


Part Number 


Manufacturer 














r~ 


21 


03,06,08,010,014,038,044, 


0.1uF 


GRM39X7R104K016 


Murata 






046,051,071.072,077,078, 












C79,C84,C85 f C86 t C93,C95, 












C96.C98 








2 


6 


05,07,01 5,043,052,075 


22pF 
* 


GRM39COG220J050 


Murata 


3 


5 


09,01 6,C45,C53,C89 


1uF 


GRM40Y5V105Z016 


Murata 


4 


8 


01 1,023,025,047,061,063, 


1000pF 


GRM39X7R1 02K050 


Murata 






C80.C87 








5 


2 


C58,C21 


1pF 


G RM39COG0 1 0 B50V 


Murata 


6 


2 


C82.C33 


4.7uF 


T491A475K006AS 


KEMET 


7 


2 


059,035 


0 ohm 


GRM39COGxxxx50V 


Murata 

• TIUI QUI 
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1 


C73 


470pF 


GRM39COG471J050 


Murata 


9 


1 


C83 


1uF 


T491A105M01 6 AS 


Kg met 


10 


3 


090,091,092 


100pF 


ECU-V1 H 1 0 1 JCV 




11 


2 


C94.C97 


0.01 uF 


GRM39X7R103K016 


Murata 


12 


1 


FL1 


MDR642E 


MDR642E 


Soshin 

vwwl lit 1 


13 


1 


JP1 


Shunt 


69190-402 


BERG 


14 


1 


JP2 


69190-403 


69190-403 


BERG 


15 


4 


J7.J8.J9.J10 


82MMCX-50-0-1 


82MMCX-50-0-1 


Suhner 


16 


1 


L10 


22nH 


LL1608-F22NK 


Ooilcraft 


17 


1 


L12 


BLM11A121S 


BLM11A121S 


Murata 


18 


1 


L13 


330nH 


LL2012-FR33K 
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10 


R5,R6 I R12.R13 ( R32,R33, 


10K 


ERJ3EKF1002 


Panasonic 






R39,R40,R95,R100 
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2 


R34.R7 


6.04K 


ERJ3EKF6041 


Panasonic 


21 


4 


R8.R10.R35.R37 


1K 


3224W-1-102 


Bourns 


22 


4 


R9.R36.R90.R103 


2K 


ERJ3EKF2001 


Panasonic 


23 


2 


R38.R11 


1.5K 


ERJ3EKF1501 


Panasonic 


24 


3 


R56.R94.R99 


0 ohm 


ERJ3GSY0R00 


Panasonic 


25 


1 


R59 


51 


ERJ3GSYJ510 


Panasonic 


26 


7 


R60,R61,R62,R84,R85,R86 f 


0 


ERJ3GSY0R00 


Panasonic 






R87 
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6 


R63, R64.R66, R69.R70, R72 


1K 


ERJ3EKF1001 


Panasonic 


28 


2 


R71.R65 


1.1K 


ERJ3EKF1101 


Panasonic 


29 
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R80.R79 


RESISTOR 






30 


3 


R81.R82.R83 


R 
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R88.R91.R96.R101 


1.33K 


ERJ3EKF1331 


Panasonic 


32 


2 


R102.R89 


4.02K 


ERJ3EKF4021 


Panasonic 


33 


2 


R92.R97 


499 


ERJ3EKF4990 


Panasonic 
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19 


TP1,TP2 i TP3,TP4,TP5 ( TP6, 


TP-1 05-0 1-00 







W<V>\fr 








TP8.TP9.TP11.TP12.TP13. 












TP14.TP15,TP16,TP18,TP19, 












TP20.TP21.TP22 
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3 


U1.U6.U19 


AD8052AR 


AD80S2AR 


Analog Devices 


36 


2 


U7.U2 


D2D V1 1 


020 VII 


Parker Vision 


37 




U11 


MAAM22010 


MAAM22010 


MACOM 


38 




U12 


1X603 


1X603 


Anaren 


39 




U14 


AD1582 


AD1582 


Analog Devices 


40 




U15 


UPG1678 


UPG1678GV 


NEC 


41 




U16 


ADP-2-10-75 


ADP-2-10-75 


Mini-Circuits 
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Receive an input baseband signal 



J 



Differentially sample the baseband signal according according to a first and 
second control signals that have pulse widths (or apertures) established 

to improve energy transfer to a desired harmonic image 



v 

Minimize DC offset voltages between sampling modules 
during the differential sampling in step GZai 



<&HoL 



Select a desired harmonic (or subset of harmonics) of interest for transmission 



it 

Amplify the selected harmonicas) 



VHtO 



097 Z. 



Transmit the selected harmonicas) over a communications medium 



Receive an input baseband signal 



B50U 

J 



Convert the (single-ended) input baseband signal into a differential signal 
having first and second signal components, where the second component 
is an inverted version of the first component 



Add a DC reference voltage to both of the differential signal components, 
resulting in a first combined signal and second combined signal 



Generate a first control signal and a second control signal 
that have a common frequency but are phase-shifted with respect to each other, 
and that have pulse widths (or apertures) of T A that are established to improve 
energy transfer to a desired harmonic of the control signal frequency 



> 



Sample the first combined signal according to the first control signal 
to generate a first harmonically rich signal 



850 8 



Sample the second combined signa 
to generate a seconc 


1 according to the second control signal 
[ harmonically rich signal 




/ 


Combine the first harmonically rich signal and the second harmonically r 
rich signal to generate a third harmonically rich signal that has minimal 
carrier insertion in the harmonic images 



85/0 



i 



Select a desired harmonic (or subset of harmonics) for transmission 



J- 



Receive an input baseband signal 



Convert the (single-ended) input baseband signal into a differential signal 
having first and second signal components, where the second component 
is an inverted version of the first component 



Generate a first control signal and a second control signal 
that have a common frequency but are phase-shifted with respect to each other, 
and that have pulse widths (or apertures) of T A that are established to improve 
energy transfer to a desired harmonic of the control signal frequency 



Shunt the first differential signal component to ground according to the 
first control signal to generate a first harmonically rich signal 



.BGOC 



Shunt the second differential signal < 
second control signal to generate 


component to ground according to the , 
: a second harmonically rich signal 






Combine the first harmonically ric 
rich signal to generate a third harm 
carrier insertion in 


\ signal and the second harmonically ^ 
tonically rich signal that has minimal 
the harmonic images 



BOOS 



Select a desired harmonic (or subset of harmonics) for transmission 



8,4 o& 



Pis <3G 



87 0b 



Receive an I baseband signal and a Q baseband signal 



2t 



Differentially sample the I baseband signal according to a first and 
second control signals that have pulse widths (or apertures) established 
to improve energy transfer to a desired harmonic image in the 

resulting I harmonically rich signal 



t . 

Differentially sample the Q baseband signal according to a first and 
second control signals that have pulse widths (or apertures) established 
to improve energy transfer to a desired harmonic image 

in the resulting Q harmonically rich signal 



jjl 

Minimize DC offset voltages between sampling modules 
during the differential sampling steps 



&70% 



-it 



Combine the I harmonically rich signal and 
the Q harmonically rich signal to generate an 
IQ harmonically rich signal 



87/0 



Select a desired harmonic (or subset of harmonics) 
of interest for transmission 



97; "Z. 



41 



Amplify the selected harmonic(s) 



V 



Transmit the selected harmonic(s) over a 
communications medium 



errtc, 



Receive an I baseband signal and a Q baseband signal 



0801- 



SZQO 



± 



Differentially shunt the I baseband signal to ground according to first and 
second control signals that have pulse widths (or apertures) established 
to improve energy transfer to a desired harmonic image in the 
resulting I harmonically rich signal 



Differentially shunt the Q baseband signal to ground according to first and 
second control signals that have pulse widths (or apertures) established 
to improve energy transfer to a desired harmonic image 

in the resulting Q harmonically rich signal 



U 

Combine the I harmonically rich signal and 
the Q harmonically rich signal to generate an 
IQ harmonically rich signal 



Select a desired harmonic (or subset of harmonics) 
of interest for transmission 



■9&/0 



Amplify the selected harmonic(s) 



Transmit the selected harmonic(s) over a 
communications medium 



em 




A. rising edge pulse generator 



FIG. 




B. fainng-edge pulse generator 
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